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RCA MOS Insulated-Gate Field-Effect Transistors 

RCA MOS FET Story 

RCA MOS insulated-gate field-effect transistors are N-channel, depletion-type silicon 
devices, and are available in both single-gate and dual-gate types. Both types offer 
the advantages of extremely high input resistance, low Input capacitance, very low 
feedback capacitance, high forward transconductance, and low noise at very high 
frequencies. Because of their Insulated-gate construction, these devices have ex¬ 
tremely low leakage currents which are relatively Insensitive to temperature varia¬ 
tions. In addition, their drain currents have a negative temperature coefficient which 
makes “thermal runaway” virtually impossible. 

The extremely high input resistance of RCA MOS transistors permits the use of sim¬ 
ple, electron-tube-type biasing techniques. It also makes these devices capable of 
handling relatively large positive and negative input-signal excursions without deg¬ 
radation of Input Impedance due to diode-current loading. Because of this capability, 

MOS transistors have considerably greater dynamic ranges than junction-type field- 
effect transistors and bipolar transistors of comparable ratings, and can provide 
superior performance in amplifier circuits utilizing automatic gain control. Further¬ 
more, the extremely high input resistances of these devices Impose virtually no 
loading on AGO voltage source. 

In addition to the features described above, RCA MOS transistors are notably supe¬ 
rior to other solid-state devices in cross-modulation characteristics, and in their 
relative freedom from spurious responses. These transistors are also characterized 
by zero offset voltage — a feature which makes them especially desirable for chop¬ 
per applications. 



To-72 

Metal 

Package 


< 



Applications 

RCA Single-Gate MOS Transistors provide outstanding performance In applica¬ 
tions requiring extremely high Input Impedance. They are also capable of providing 
high power gains at frequencies up to approximately 250 MHz. Typical applications 
for these devices include rf-amplifier, mixer, and oscillator service in mobile and 
fixed communications equipment and In home entertainment equipment, and as 
audio and wide-band amplifiers, variable attenuators, choppers, and current limiters 
in Industrial instrumentation and control equipment. RCA single-gate MOS tran¬ 
sistors also feature a separate terminal permitting connection to the bulk (substrate). 

RCA Dual-Gate MOS Transistors feature a series arrangement of two separate 
channels, each channel having an independent control gate (see Fig. 2). This ar¬ 
rangement results in substantially lower feedback capacitance, greater gain, re¬ 
mote AGC capability In rf-amplifier applications, substantially better cross-modula¬ 
tion characteristics and lower spurious response than are provided by single-gate 
types. The availability of two independent control gates also offers unique advan¬ 
tages for chopper, clipper, and gated-amplifier service, and for applications involv¬ 
ing the combination of two or more signals, such as mixers, product detectors, color 
demodulators, and balanced modulators. 

RCA Dual-Gate-Protected RF MOS Transistors Incorporate back-to-back diodes 
for each gate within the same silicon MOS FET pellet. The major technical challenge 
in the development of these new MOS FETS was that gate protection must not sig¬ 
nificantly degrade the RF performance. Special back-to-back diodes were devel¬ 
oped as the answer to this objective. 

The back-to-back diodes are diffused directly Into the MOS pellet and are elec¬ 
tronically connected between each Insulated gate and the FET’s source; this ar¬ 
rangement permits the device to handle a wide dynamic signal swing and still 
provide excellent RF performance. The low junction capacitance of the diodes adds 
little to the total capacitance shunting the gate. Furthermore, the resistive compo¬ 
nents of these diodes are such that they do not materially affect the overall noise 
performance of the unit. 

The net result is a MOS FET which offers protection against static discharge during 
handling operations without the need for external shorting mechanisms, protection 
against in-circuit transients, and is more rugged than any other solid-state amplifier 
providing comparable performance. 
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RCA MOS Insulated-Gate Field-Effect Transistors 
Features and Benefits to the Designer 




• Extremely high input resistance — imposes virtually no loading on AGC voltage 
source 

• Very low feedback capacitance 

• High forward transconductance 

• Wide dynamic range — handle positive and negative Input-signal excursions 
without diode-current loading 

• Wide AGC range 

• Virtually no AGC power required 

• Very low gate leakage current — relatively Insensitive to temperature variations 

• Negative temperature coefficient of drain current — makes “thermal runaway’' 
virtually impossible 

• Zero offset voltage — especially desirable for chopper applications 

• Bulk (substrate) terminal available on all single-gate types 

• Substantially better cross-modulation characteristics and lower spurious re¬ 
sponse than junction-type FET’s and bipolar transistors 



RCA Dual-Gate MOS Transistors offer these additional features: 


• Extremely low feedback capacitance 

• Reduced oscillator feedthrough 

• Higher frequency capabilities 

• Exceptionally high forward transconductance 

• Higher vhf power gain 

• No neutralization required 

• Increased gain reduction with AGC 

• Cross-modulation characteristics actually improve as device approaches cutoff 

• Unique advantages for mixer, product-detector, remote gain control, color- 
demodulator, balanced-modulator, chopper, clipper, and gated-amplifier 
applications 


information furnished by RCA is believed to be accurate and reliable. However, no responsibility 
is assumed by RCA for its use; nor for any infringements of patents or other rights of third parties 
which may result from its use. No license is granted by implication or otherwise under any patent 
or patent rights of RCA. 
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Electrostatically Speaking: 


< 


Let’s Look at the MOS FET 



Electrostatic discharges can occur when a device is picked up by its case and the 
handler’s body capacitance is discharged to ground through the series arrangement 
of the bulk-to-channel and channel-to-gate capacitances of the device. Although 
insulated-gate MOS Field-Effect Transistors (MOS FETs), like bipolar high-fre¬ 
quency transistors, are susceptible to damage by the electrostatic discharge of 
energy through the devices, they are currently being extensively used in production 
by domestic and foreign equipment manufacturers in military. Industrial, and con¬ 
sumer applications, with virtually no problems due to damage by electrostatic 
discharge. 

It Is evident that care should be exercised In handling and operating all small- 
geometry devices. By taking several basic precautions and care when working with 
MOS FET devices, trouble-free service will be assured. 

In handling MOS FETs the following precautions should be observed: 

1. Prior to assembly into a circuit, all leads should be kept shorted together by either 

A. the use of metal shorting springs attached to the device by the vendor, or 

B. by the use of conductive foam such as “ECCOSORB* LS26” or equivalent. 

NOTE: Polystyrene Insulating “SNOW” can acquire high static charges and 
should not be used. 

2. When devices are removed by hand from their carriers, the hand being used 
should be at ground potential. 

3. Tips of soldering Irons should be grounded. 

4. Devices should never be inserted into or removed from circuits with power on. 

‘Trade Mark-Emerson & Cuming, Inc. 



Drawing shows shorting spring 
which should not be removed 
until after device is 
soldered into circuit. 


Please Note: 

MOS FETs utilizing diode 
gate protection do not require 
the use of a shorting spring. 
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RCA MOS Insulated-Gate Field-Effect Transistors 
Silicon N-Channel Depletion Types 



forVHF/UHF, Chopper, Instrumentation and Control Applications 
in Military, Industrial, and Consumer Equipment 


Single-Gate Types 

RCA Type 


3N128 

3N153 

3N138 

3N154 

3N139 

40467A 

3N142 

40468A 

3N143 

40559A 

3N152 



See Footnote — “Single-Gate Types 
with Integral Gate Protection” 



1. Drain 

2. Source 

3. Gate 

4. Bulk 

(Substrate and Case) 


Source 



1. Schematic representation of 
a single-gate MOS field-effect transistor. 



Dual-Gate Types 

RCA Type 


3N140 

3N141 

3N159 

40600 

40601 

40602 

40603 

40604 


Source 

Terminal 



Dram 

Terminal 
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1. Drain 

2. Gate 2 

3. Gate 1 

4. Source 

(Substrate and Case) 


Unit No 1 I Unit No 2 

2. Schematic representation of 
a dual-gate MOS field-effect transistor. 


Dual-Gate-Protected Types 

RCA Type 


3N187 

3N200 

40673 

40819 

40820 

40821 

40822 

40823 



1. Drain 

2. Gate 2 

3. Gate 1 

4. Source 

(Substrate and Case) 



3. Schematic representation of 
a dual-gate-protected MOS field-effect transistor. 



Single-gate types with integral gate protection for triode applications 
can be obtained by a simple modification of the dual-gate-protected 
devices. This modification is accomplished by connecting Terminal 
2 to Terminal 3, as shown in the terminal diagrams on the right. Fig. 1 
indicates this connection and Fig. 2 shows the electrical equivalent. 




Fig. 2 
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RCA MOS Insulated-Gate Field-Effect Transistors 
Quick Selection Guide 


for RF Applications 
in Military 
and Industrial 
Equipment 


for RF Applications 
in Military 
and Industrial 
Equipment 


for RF Applications 
in Consumer 
Equipment 


RCA Type 

Applications 

Usable 

Frequency 

Range 

Typical 

Circuits 

(Page) 

Ratings & 

Characteristics 

(Page) 

Single-Gate Devices" 



3N128 

• 200-MHz High-Gain, Low-Noise RF Amplifier 

• IF Amplifier 

• Oscillator 

to 250 MHz 

14-15 

8-9 

3N139 

• Video and AF Amplifier 

• 200-MHz High-Gain RF Amplifier for use with a 
higher drain supply voltage ( + 35 volts max.) 

to 250 MHz 

- 

8-9 

3N142 

• 100-MHz High-Gain, Low-Noise, 

RF Amplifier and Oscillator 

to 175 MHz 

- 

8-9 

3N143 

• 200-MHz Mixer 

to 250 MHz 

- 

8-9 

3N152 

• 200-MHz Low-Noise 

Premium-Performance RF Amplifier 

to 250 MHz 

- 

8-9 

3N154 

• 200-MHz Low Leakage 

Premium-Performance RF Amplifier 

to 250 MHz 

- 

8-9 

Dual-Gate Devices 




3N140 

• 200-MHz High-Gain, Low-Noise, Gain-Controlled 
RF Amplifier 

• Gain-Controlled IF Amplifier 

to 300 MHz 

15 

8-9 

> 

3N141 

• 200-MHz Mixer 

• Product Detector 

• Modulator 

to 300 MHz 

15 

8-9 > 

3N159 

• 200-MHz High-Gain, Very Low-Noise 
Gain-Controlled RF Amplifier 

to 300 MHz 


8-9 

Gate-Protected Devices 

3N187 * Back-to-Back Diodes Protect Each Gate Against 

oi.ionn Handling and In-Circuit Transients 

3N200 . 300-MHz RF Amplifier (3N187, 40819 ) 

40819 . 500-MHzRF Amplifier (3N200) 

• Mixer, IF Amplifier 

• Aircraft and Marine Receivers 

• Telemetry and Multiplex Equipment 

to 300 MHz 
(3N187, 40819) 

to 500 MHz 
(3N200) 


8-9 

Single-Gate Devices" 




40467A 

• 200-MHz General-Purpose 

RF Amplifier and Oscillator 

to 220 MHz 

— 

8-9 

40468A 

• 100-MHz RF Amplifier for FM and AM/FM 
Receivers 

to 125 MHz 

16-17 

10-11 

405S9A 

• 100-MHz Mixer or Oscillator Service in FM and 
AM/FM Receivers 

to 125 MHz 

16-17 

10-11 


for RF Applications 
in Consumer 
Equipment 


Dual-Gate Devices 

40600 


200-MHz Gain-Controlled RF Amplifier for 
VHFTV Tuners 


to 250 MHz 


16 


10-11 


J 


■ Bulk (Substrate) brought out as a separate 
terminal lead (connected to case internally). 
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RCA MOS Insulated-Gate Field-Effect Transistors 


Quick Selection Guide 






RCA Type 

Applications 

Usable 

Frequency 

Range 

Typical 

Circuits 

(Page) 

Ratings & 

Characteristics 

(Page) 

for RF Applications 
in Consumer 
Equipment 

(Continued) 

Dual-Gate Devices (Continued) 

40601 • 200-MHz Mixer in VHP TV Tuners 

to 250 
MHz 

- 

10-11 

40602 

• 44-MHz Gain-Controlled IF Amplifier for TV 
Receivers 

to 75 
MHz 

17 

10-11 


40603 

• 100-MHz Gain-Controlled RF Amplifier in FM 
Receivers 

to 150 
MHz 

- 

10-11 


40604 

• 100-MHz Mixer in FM Receivers 

to 150 
MHz 

16 

10-11 


Gate-Protected Devices 

• Back-to-Back Diodes Protect Each Gate Against 
Handling and In-Circuit Transients 




40673 

• 200-MHz RF Amplifier 

• Aircraft and Marine Receivers 

• CATV and MATV Equipment 

to 400 — 

MHz 

10-11 


40820 

40821 

• For VHF-TV Tuners 

RF Amplifier- Mixer 

to 250 - 

MHz 

10-11 

C 

40822 

40823 

• For FM Tuners 

RF Amplifier - Mixer 

to 150 - 

MHz 

10-11 


for Chopper, Single-Gate Devices* 

Instrumentation, 3 N 128 • High-Cain DC Amplifier 

and Control • variable Attenuator • Current Limiter 

AppliC3tionS • High-Impedance Timing circuits 

DC to — 

250 

MHz 

12-13 


3N138 

• Specifically designed for Chopper Service to DC to 17 

60 MHz • DC Amplifier 

• Servo Amplifier • Operational Amplifier 

• Multiplexer • Sample and Hold 

12-13 


3N139 

• DC, Audio, Video, and RF Amplifier with higher 
drain voltage capability (-j-35 V max.) 

DC to — 

250 

MHz 

12-13 


3N142 

• DC Amplifier • Current Limiter 

• High-Impedance Timing Circuits 

• Variable Attenuator 

DC to — 

175 

MHz 

12-13 


3N153 

• Chopper and Multiplex Service 

to 60 MHz • Sample and Hold 

• Servo Amplifier • Operational Amplifier 

• Electrometer Amplifier • DC Amplifier 

DC to — 

250 

MHz 

8-9 

c 

for Chopper, Dual-Gate Devices 

Instrumentation, 3N140 • DC Amplifier • chopper 

and Control and • Gated Amplifier • Current Source 

AppliC3tionS 3N141 • variable Attenuator 

DC to — 

300 

MHz 

12-13 


■ Bulk (Substrate) brought out as a separate 
terminal lead (connected to case internally). 
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RCA MOS Insulated-Gate Field-Effect Transistors 

Types for RF Applications in Industrial and Military Equipment 

Absolute Maximum Ratings 


RCA 

Type Features 

Draln-to- 

Source 

Volts 

Vds 

Gate 1 -to- 
Source 

Volts 

Vgis 

Gate 2-to- 
Source 

Volts 

Vg2S 

Max. 
Drain 
Current 
' Id 
mA 

Device 
Dissipa¬ 
tion at 
Ta=25X 

Prt 

mW 

Ambient 

Temperature Ta ^ 

•c y 

Operating and 

Storage 

Neg. 

Pos. 

DC 

PeakAC 

DC 

PeakAC 

Single-Gate Devices* 

3N128 200-MHz High-Gain, Low-Noise, RF Amplifier 

• Low Feedback Capacitance - Crss = 0.28 pF max. 

• High Forward Transconductance - 7500/xmho typ. 

• Superior Cross-Modulation Characteristics 

• High VHF Power Gain - 16dB typ. at 200 MHz 

• Low VHF Noise Figure - 3.5 dB typ. at 200 MHz 

0 

-f20 

+ 1 
to 
-8 

±15 

- 

- 

50 

330 

-65 to +175 

3N139 Video, AF and RF Amplifier 

• Low Input Capacitance - Cjss = 3 pF typ. 

• High Gate Voltage - Vqs = — 10V DC 

• High Forward Transconductance -- 600/xmho typ. 

0 

• High 

H-35 

Drain- 

±10 

to-Sou 

±14 

rce Voll 

:age V 

os = + 

50 

35V ma; 

330 

<. 

-65 to +175 

3N142 100-MHz High-Gain, Low-Noise, RF Amplifier and Oscillator 

• Power Gain (unneutralized) - 16 dB min. at 100 MHz 

• High Forward Transconductance - 7500/^mho typ. 

• Low Noise Figure - 2.5 dB typ. at 100 MHz 

0 

+20 

+1 

to 

-8 

±15 



50 

330 

-65 to +175 

3N143 200-MHz Mixer and Oscillator 

• Conversion Power Gain - 13.5 dB typ. at 200/30 MHz 

0 

+20 

+1 

to 

-8 

±15 



50 

330 

-65 to +175 

3N152 200-MHz Premium-Performance RF Amplifier 

• Low RF Noise - 2.5 dB typ. at 200 MHz 

• High Forward Transconductance - 7500 ^mho typ. 

0 

+20 

+1 

to 

-8 

±15 



50 

330 

-65 to +175 

3N154 200-MHz Low Leakage Premium-Performance RF Amplifier 

• Closely controlled Zero-Bias Drain Current 

• Low Gate Leakage Current - 50 pA max. 

• High Forward Transconductance - 7500 ^mho typ. 

0 

+20 

+1 

to 

-8 

±15 



50 

330 

-65 to +175 

Dual-Gate Devices 

3N140 200-MHz High-Gain, Low-Noise, Gain-Controlled RF Amplifier 

• Power Gain (unneutralized) - 18 dB typ. at 200 MHz 

• Low Noise Figure - 3.5 dB typ. at 200 MHz 

• High Forward Transconductance - 10,000/^mho typ. 

• Useful up to 300 MHz 

• Excellent AGC Capability from High-Impedance Source 

0 

+20 

+1 

to 

-8 

+20 

to 

-8 

-8 

to 

40% 

of 

Vos 

-8 

to 

+20 

50 

330 

) 

-65 to +175 

3N141 200-MHz Mixer 

• 200-MHz Conversion Gain - 17 dB typ. 

• High Forward Conversion Transcond. - 10,000/^mho typ. 

• Useful up to 300 MHz • Product Detector 

0 

+20 

to 

-8 

+20 

to 

-8 

-8 

to 

40% 

of 

Vos 

-8 

to 

+20 

50 

330 

-65 to +175 

3N159 200-MHz High-Gain, Low-Noise, Gain-Controlled RF Amplifier 

• Power Gain (unneutralized) - 18 dB typ. at 200 MHz 

• Low Noise Figure - 3.5 dB max. at 200 MHz 

• High Forward Transconductance - 10,000/xmho typ. 

• Useful up to 300 MHz 

• Excellent AGC Capability from High-Impedance Source 

0 

+20 

to 

-8 

+20 

to 

-8 

-8 

to 

40% 

of 

Vos 

-8 

to 

+20 

50 

330 

-65 to +175 

Dual-Gate Devices with Gates Protected Against h 

and 

ing and In-Circuit Trai 

isients 



3N187 200-MHz RF Amplifier, Mixer, and IF Amplifier 

• Low Gate Leakage Currents - 50 nA max. 

• High Forward Transconductance - 12,000 ^mho typ. 

• High Unneutralized RF Power Gain - 18 dB typ. at 200 MHz 

• Low RF Noise Figure - 3.5 dB typ. at 200 MHz 

-0.2 

+20 

+3 

to 

-6 

±6 

-6 

to 

30% 

of 

Vos 

±6 

50 

330 

-65 to+175 * 

3N200 400-MHz High-Gain RF Amplifier, Mixer, and IF Amplifier 

• Low Gate Leakage Currents - 50 nA max. 

• High Forward Transconductance - 15,000 ^^mho typ. 

• High RF Power Gain - 19 dB typ. at 200 MHz 

12.5 dB typ. at 400 MHz 

• Low RF Noise Figure - 3 dB typ. at 200 MHz 

4.5 dB typ. at 400 MHz 

-0.2 

+20 

+3 

to 

-6 

±6 

-6 

to 

30% 

of 

Vos 

±6 

50 

330 

-65 to +175 

X 

40819 200-MHz RF Amplifier, Mixer, and IF Amplifiers 

• Low Gate Leakage Currents - 50 nA max. 

• High Forward Transconductance - 12,000/.tmho typ. 

• High RF Power Gain - 18 dB typ. at 200 MHz 

• Low RF Noise Figure - 3.5 dB typ. at 200 MHz 

-0.2 

-1-25 

+3 

to 

-6 

±6 

-6 

to 

40% 

of 

Vos 

±6 

50 

330 

-65 to+175 jk 

1 


8 t For derating Information, see Technical Bulletins 


■ Bulk (Substrate) brought out as a separate terminal lead on each of these devices (connected to case Internally). 



























































Electrical Characteristics atlA = 25® C (With Substrate Connected to Source) 






NF & 

Power 

Gain 

Test 

Freq. 

MHz 



Forward 

Trans¬ 
conductance 
gfa Aim ho 

Gate 

Leakage 

Current 

less 

nA 

Max. 

Input 

Cap. 

Ciss 

Gate-to-Source 
Cutoff Volts 

Reverse 
Transfer 
Capacitance 
Crss pF 

Accrk/'latoH To/'hnir'ol Data 


\ Package 

^ (See 

Page 

No. 18) 

Power Gain (Gp^) 
dB 

Noise Figure 
(NF) dB 

Gate 1 

Vgis 

(off) 

Typ. 

Gate 2 
Vg2S 

(off) 

Typ. 




Application 

Note 

Device 

Date Sheet 
File No. 

RCA 

Min. 

Typ. 

Max. 

Typ. 

Max. 

Min. 

Typ. 

pF 

Typ. 

Typ. 

Max. 

Type 

TO-72 

13.5 

16 

- 

200 

3.5 

5 

5000 

7500 

0.05 

5.5 

-3 

typ. 

-8 

max. 

- 

0.16 

0.28 

AN-3193 

AN-3341 

309 

3N128 

TO-72 







3000 

6000 

1 

3 

-6 

max. 




ST-3703 

284 

3N139 

TO-72 

16 



100 

2.5 

4 

5000 

7500 

1 

5.5 

-3 

typ. 

-8 

max. 


0.16 

0.28 

ST-3703 

286 

3N142 

TO-72 

100 

13.5<j 

) — 

fin 

200 

fout 

30 



5000 

7500 

1 

5.5 

-3 

typ. 

-8 

max. 


0.17 

0.3 

ST-3703 

309 

3N143 

TO-72 

14.5 

16 


200 

2.5 

3.5 

5000 

7500 

1 

5.5 

-3 

typ. 

-8 

max. 


0.16 

0.28 

ST-3703 

314 

3N152 

TO-72 

f 

13.5 

16 


200 

3.5 

5 

5000 

7500 

0.05 

5.5 

-3 

typ. 

-8 

max. 


0.16 

0.28 


335 

3N154 

TO-72 

16 

18 

22 

200 

3.5 

4.5 

6000 

10,000 

1 

5.5 

-2 

typ. 

-4 

max. 

-2 

typ. 

-4 

max. 

0.02 

0.03 

ST-3703 

285 

3N140 

TO-72 


170 


fin 

200 

fout 

30 



6000 

10,000 

1 

5.5 

-2 

typ. 

-4 

max. 

-2 

typ. 

-4 

max. 

0.02 

0.03 

ST-3703 

285 

3N141 

TO-72 

16 

18 

22 

200 

2.5 

3.5 

7000 

10,000 

1 

5.5 

-2 

typ. 

-4 

max. 

-2 

typ. 

-4 

max. 

0.02 

0.03 


326 

3N159 

TO-72 

16 

18 

- 

200 

3.5 

4.5 

7000 

12,000 

50 

6 

-2 

-2 

0.02 

0.03 

ST-3703 

AN-4018 

436 

3N187 

TO-72 

10 

12.5 

19 


400 

200 

4.5 

3 

6 

10,000 

15,000 

50 

6 

-1 

-1 

0.02 

0.03 

ST-3703 

AN-4018 

AN-4431 

437 

3N200 

TO-72 

14 

18 


200 

3.5 

6 


12,000 

50 

6 

-2 

-2 

0.02 

0.03 

ST-3703 

AN-4018 

463 

40819 


<t» Conversion gain O Conversion transconductance 







































RCA MOS Insulated-Gate Field-Effect Transistors 
For RF Applications in Consumer Equipment 


Absolute Maximum Ratings 


RCA 

Type Features 

Drain-to- 

Source 

Volts 

Vds 

Gate 1 -to- 
Source 

Volts 

Vqis 

Gate 2-10- 
Source 

Volts 

Vg2S 

Max. 

Drain 

Current 

Device 
Dissipa¬ 
tion at 
Ta=25*C 
Pt* 
mW 

Ambient 
Temperature Ta 

•c 

} 

Neg. 

Pos. 

DC Peak AC 

DC Peak AC 

Id 

mA 

Operating and 
Storage 

Single-Gate Devices* 

40467A 200-MHz General-Purpose RF Amplifier and Oscillator 

• High Forward Transconductance - = 7500 /^mho typ. 

• Low Noise Figure - 4.5 dB typ. at 200 MHz 

• Power Gain - 16 dB typ. at 200 MHz 

• Low Feedback Capacitance C,.,, = 0.28 pF max. 

0 

+ 20 

+ 1 
to 
-8 

±15 

- 

- 

50 

330 

—65 to +175 

40468A 100-MHz RF Amplifier for FM and AM/FM Receivers 

• Power Gain (unneutralized) - 14 dB typ. at 100 MHz 

• Low Noise Figure - 3.5 dB typ. at 100 MHz i 

• High Forward Transconductance - 7500 ^umho typ. 

• Low Feedback Capacitance - C,^ = 0.28 pF max. 

0 

+ 20 

+ 1 
to 
-8 

±15 



25 

330 

-65 to +175 

40559A 100-MHz Oscillator or Mixer in FM and AM/FM Receivers 

• 100-MHz Conversion Gain - 21.5 dB typ. 

• Low Feedback Capacitance - C,„, = 0.3 pF max. 

0 

+ 20 

+ 1 
to 
-8 

±15 



25 

330 

-65 to +175 

Dual-Gate Devices 

40600 200-MHz Gain-Controlled RF Amplifier for VHF TV Tuners 

• Power Gain (unneutralized) - 17.5 dB typ. at 200 MHz 

• Measured Noise Figure - 5 dB max. at 200 MHz 

• High Forward Transconductance - 10,000 ^mho typ. 

• Low Feedback Capacitance - 0.03 pF max. 

0 

+ 20 

+ 1 
to 
-8 

+ 20 
to 
-8 

-8 

to 

40% 

of 

Vos 

-8 

to 

f20 

50 

330 

-65 to +175 

40601 200-MHz Mixer in VHF TV Tuners 

• 200-MHz Conversion Gain - 14 dB typ. 

• High Forward Conversion Transconductance - 
2700 ^mho typ. 

0 

+ 20 

+ 1 
to 
-8 

+ 20 
to 
-8 

- 8 to 
40% 
of 

Vos 

-8 

to 

+20 

50 

330 

-65 to +175 

40602 44-MHz Gain-Controlled IF Amplifier for TV Receivers 

• High Power Gain (unneutralized) - 28 dB typ.at 44 MHz 

• High Forward Transconductance - 10,000 ^tmho typ. 

• Excellent AGC Capability From High-Impedance Source 

0 

+ 20 

+ 1 
to 
-8 

+ 20 
to 
-8 

-8 

to 

40% 

of 

Vos 

-8 

to 

+20 

50 

330 

-65 to+175 ^ 

40603 100-MHz Gain-Controlled RF Amplifier in FM Receivers 

• Power Gain (unneutralized) - 24 dB typ. at 100 MHz 

• Noise Figure - 3 dB typ. at 100 MHz 

• High Forward Transconductance - 10,000 ^^mho typ. 

• Low Feedback Capacitance - 0.03 pF max. 

0 

+20 

+ 1 
to 
-8 

+ 20 
to 
-8 

-8 

to 

40% 

of 

Vos 

-8 

to 

+20 

50 

330 

-65 to +175 

40604 100-MHz Mixer in FM Receivers 

• Closely Approximates Ideal “Square-Law" Mixer with 
Consequent Reduction of Spurious Responses 

• High Forward Transconductance - 10,000 ^nmho typ. 

• 100-MHz Conversion Gain - 23 dB typ. 

0 

+ 20 

+ 1 
to 
-8 

+ 20 
to 
-8 

-8 

to 

40% 

of 

Vos 

-8 

to 

+20 

50 

330 

-65 to +175 

Dual-Gate Devices with Gates Protected Agj 

40673 400-MHz RF Amplifier, Mixer and IF Amplifier 

• Low Gate Leakage Currents - 50nA max. 

• High Forward Transconductance - 12,000 Atmho typ. 

• High Unneutralized RF Power Gain - 18 dB typ. at 200 MHz 

• Low VHF Noise Figure - 3.5 dB typ. at 200 MHz 

ainsi 

-0.2 

t Har 

+ 20 

idlir 

+1 

to 

-6 

ig ar 

±6 

Id In- 

-6 

to 30% 
of Vos 

Cin 

±6 

:uit T 

50 

ransie 

330 

nts 

-65 to +175 

40820 RF Amplifier for VHF-TV Tuners 

• High Forward Transconductance: g^j = 12,000 ^mho typ. 

• High RF Power Gain: Gps = 17 dB typ. at 200 MHz 

• Low VHF Noise Figure: NF = 3.5 dB typ. at 200 MHz 

-0.2 

+20 

+3 

to 

-6 

±6 

-6 

to 40% 
of Vds 

±6 

50 

330 

-65 to +175 

40821 RF Mixer for VHF-TV Tuners 

• High Forward Transconductance: gfj = 12,000 ^mho typ. 

• 200 MHz Conversion Gain: Gpsc =11 dB min. 

-0.2 

+20 

+3 

to 

-4.5 

±6 

-4.5 
to 40% 
OfVDs 

±6 

50 

330 

-65 to +175 

40822 RF Amplifier for FM Tuners 

• High Forward Transconductance: g^j = 12,000 ;,tmho typ. 

-0.2 

+ 18 

+3 

to 

-6 

±6 

-6 

to 40% 
ofVos 

±6 

50 

330 

-65 to +175 

> 

40823 RF Mixer for FM Tuners 

• High Forward Transconductance: gfj = 12,000 ^mho typ. 

• 100 MHz Conversion Gain: Gpsc = 14 dB min. 

-0.2 

+18 

+3 

to 

-4.5 

±6 

-4.5 
to 40% 
ofVos 1 

±6 

50 

330 

-65 to+175 

■ Bulk (Substrate) brought out as a separate terminal lead (connected to case internally). 1 For derating information, see t 

echnical Bulletins 
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Electrical Characteristics at = 25X (With Substrate Connected to Source) 


c 




N.F.& 

Power 

Gain 

Test 

Freq. 

MHz 



Forward 

Gate 
Leakage 
Current 
•gss nA 

Input 

Cap. 

Ciss 

pF 

Typ. 

Gate-to- Source 
Cutoff Volts 

Reverse 

T rancfor 

AccnriatoH Torhniral DaI;* 


Package 

(See 

Page 

No. 18) 



ps) 





Gate 1 

Vgis 

(off) 

Typ. 

Gate 2 
Vgzs 
(off) 
Typ. 






rower i3ain tij 
dB 

noise rigure 
(N.F.) dB 

gfs /xmho 

CrssPF 

Application 

Note 

Device 

Data Sheet 
File No. 

RCA 

Min. 

Typ. 

Max. 

Typ, 

Max. 

Min. 

Typ. 

Max. 

Typ. 

Max. 

Type 

TO-72 

12 

16 

- 

200 

3.5 

5 

4000 

7500 

1 

5.5 

-8 

max. 

- 

0.1 e 

0.28 

ST-2990A 

324 

40467A 

TO-72 

14 

17 


100 

3.5 

5 


7500 

1 

5.5 

-8 

max 


0.1 e 

0.28 

AN-3453 

AN-3535 

323 

40468A 

TO-72 


220 


fin = 

100 
^out ~ 

10.7 




28000 

1 

5.5 

-8 

max. 


0.17 

0.3 

AN-3535 

323 

40559A 

TO-72 

- 

20 

- 

200 

- 

5 

- 

10,000 

1 

5.5 

-3 

-3 

o.o: 

0.03 

ST-3703 

333 

40600 

TO-72 

— 

140 

— 

200 



■ 

27000 

1 

5.5 

-3 

-3 

o.o: 

1 0.03 

ST-3703 

333 

40601 

C 


28 


44 




10,000 

1 

5.5 

-3 

-3 

o.o: 

i 0.02 

ST-3703 

333 

40602 

TO-72 



24 

100 

3 

4 


10,000 

1 

5.5 

-3 

-3 

o.o: 

1 0.03 

ST-3703 

334 

40603 

TO-72 


230 


rin = 
100 

^out ~ 

10.7 




2.800 

O 

1 

5.5 

-3 

-3 

0.02 

0.03 

ST-3703 

334 

40604 

TO-72 

14 

18 

— 

200 

3.5 

6 

— 

12,000 

50 

6 

-2 

-2 

0.02 

0.03 

ST-3703 

AN4018 

381 

40673 

TO-72 

14 

17 

— 

200 

4.5 

6 

— 

12,000 

50 

6 

-1 

-1 

0.02 

0.03 

ST-3703 

AN-4018 

464 

40820 

TO-72 

110 

■ 


fin = 
200 

^out ~ 

44 




12,000 

50 

6 

-1 

-1 

0.02 

0.04 

ST-3703 

AN-4018 

464 

40821 

TO-72 

( 

19 

24 

— 

100 

2 

3.5 

— 

12,000 

50 

6.5 

-2 

-2 

0.02 

0.03 

ST-3703 

AN-4018 

465 

40822 

^ TO-72 

140 

180 


fin = 
100 

^out = 
10.7 




12,000 

50 

6.5 

-2 

-2 

0.025 

0.045 

ST-3703 

AN-4018 

465 

40823 


0Conversion gain 0 Conversion transconductance 
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RCA MOS Insulated-Gate Field-Effect Transistors 

For Chopper Applications In Instrumentation and Control Equipment 



Absolute Maximum Ratings 


RCA 

Type Features 

Drain-to- 

Source 

Volts 

Vds 

Gate 1 -to- 
Source 

Volts 

Vgis 

Gate 2-to- 
Source 

Volts 

Vg2S 

Max. 

Drain 

Current 

Id 

mA 

Device 
Dissipa¬ 
tion at 
Ta= 25*C 
Pyt mW 

Ambient 

Temperature Ta 

X 

) Operating and 

Storage 

Neg 

Pos. 

DC Peak AC 

DC Peak AC 

Single-Gate Devices” 

3N128 DC Amplifier 

• High Input Resistance - Rgs = 10^^ 12 typ. 

• Low Gate Leakage Current - Iqss = 50 pA typ. 

• Low Feedback Capacitance - C„g = 0.16 pF typ. 

• High Forward Transconductance - 7500 yumho typ. 

• Bulk (Substrate) Terminal Available. 

0 

4-20 

+ 1 
to 
-8 

±15 

- 

- 

50 

330 

-65 to +175 

3N138 Specifically Designed for Chopper Service to 60 MHz 

• Excellent Thermal Stability 

• Zero Inherent Offset Voltage 

• Low Leakage Current: 10 pA max. 

• Low "On” Resistance 

• High "Off” Resistance 

• Low Feedback Capacitance - Cm = 0.18 pF typ. 

• Low Input Capacitance - Ciu = 3 pF typ. 

• Bulk (Substrate) Terminal Available 

0 

+35 

±10 

±14 



50 

400 

-65 to +175 

3N139 DC, Audio, Video, and RF Amplifier with Higher Drain Voltage 
Capability (H-35 V max.) 

• High Input Resistance - Res = 10’^ 12 typ. 

• High Forward Transconductance - 6000 /j.rr\ho typ. 

• Low Input Capacitance - Cin = 3 pF typ. 

• High Draln-to-Source Voltage Capability - -f-35 V max. 

• Low 1-KHz Noise 

• Bulk (Substrate) Terminal Available 

0 

+35 

±10 

±14 



50 

330 

-65 to +175 

3N142 DC Amplifier 

• Low Gate Leakage Current - less = 1 nA max. 

• Low Feedback Capacitance - C^.^, = 0.28 pF max. 

• High Forward Transconductance - 7500 yumho typ. 

• Bulk (Substrate) Terminal Available 

0 

+20 

+ 1 
to 
-8 

±15 



50 

330 

-65 to+175 

3N153 Chopper and Multiplex Service to 60 MHz 

• Excellent Thermal Stability 

• Zero Inherent Offset Voltage 

• High Forward Transconductance — 10,000 /^mho typ. 

• Low Leakage Current — 50 pA max. 

• Low "ON” Resistance 

• High "OFF” Resistance 

• Low Input and Feedback Capacitance 

• Bulk (Substrate) Terminal Available 

0 

+20 

+6 

to 

-8 

±14 

— 

— 

50 

400 

-65 to +175 

Dual-Gate Devices 

3N140 DCAmpliKers 

and • Low Gate Leakage Current - less = 1 nA max. 

3N141 • High Forward Transconductance - 

(Gate No. 1 to Drain = 10,000 y^mho typ. 

• Excellent Isolation between Gate No. 1 and Gate No. 2 

• Extremely Low Feedback Capacitance - C«s = 0.03 pF max. 

0 

+20 

+1 

to 

-8 

+20 

to 

-8 

_ 

-8 

to 

40% 

of 

Vos 

-8 

to 

+20 

50 

400 

-65 to +175 


* In measurements of Offset Voltage, thermocouple effects and 
contact potentials in the measurement setup may cause erroneous 
readings of 1 microvolt or more. These errors may be minimized 
by the use of solder having a low thermal e.m.f., such as Leeds 
& Northrup No. 107-1.0.1, or equivalent. 

t For derating information, see Technical Bulletins 
■ Bulk (Substrate) brought out as a separate 
terminal lead (connected to case internally). 
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Electrical Characteristics at = 25X (With Substrate Connected to Source) 



Gate 

Leakage 

Offset 

Voltage 

Vo* 

Volts 

"ON" 

Resistance 

"OFF" 

Resistance 

Forward 

Gate 
Leakage 
Current 
less nA 

Input 

Cap. 

C|ss 

PF 

Typ. 

Gate-to-Source | 
Cutoff Volts 

Reverse 

1 Transfer 

Associated Technical Data 


Package 

(See 

Page 

No. 18) 



Gate 1 
Vgis 
( off) 
Typ. 

Gate 2 
Vg 2S 
(off) 
Typ. 






Resistance 

Tgs 

ohms 

Typ. 

Tds (on) 
ohms 

ros (off) 
ohms 

conouciance 
gfs /xmho 

Crss pF 

Application 

Note 

Device 

Data Sheet 
File No. 

RCA 

Typ. 

Typ. 

Min. 

Typ. 

Max. 

Typ. 

Max. 

Type 

TO-72 

10'" 

0* 

200 

— 

5000 

7500 

50 pA 

5.5 

-3 

typ. 

-8 

max. 

- 

0.16 

0.28 

AN-3193 

AN-3341 

AN-3452 

309 

3N128 

TO-72 

10'" 

0* 

180 

10" 


6000 

10 pA 

3 

-10 

max. 


0.2 


AN-3452 

283 

3N138 

TO-72 

10'" 

0* 

200 


3000 

6000 

1 

3 

-6 

max. 


0.2 


AN-3452 

284 

3N139 

^ TO-72 

10'2 

0* 

200 


5000 

7500 

1 

5.5 

-3 

typ. 

-8 

max. 


0.16 

0.28 

AN-3452 

286 

3N142 

TO-72 

lO'o 

0* 

200 

10'° 


10,000 

5bpA 

6 

-8 

max. 

■ 

0.34 

0.5 


320 

3N153 

TO-72 

10'2 

0* 

- 

- 

6000 

10,000 

1 

5.5 

-2 

typ. 

-4 

max. 

-2 

typ. 

-4 

max. 

0.02 

0.03 

AN-3452 

285 

3N140 

and 

3N141 
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RCA MOS Insulated-Gate Field-Effect Transistors 
Typical Transfer Characteristics 





Typical Transfer Characteristic of the 
RCA-3N128 MOS single-gate field-effect 
transistor 



- 2-1012 


GATE No. I-TO-SOURCE VOLTS ( Vq|s) 

Typical Transfer Characteristics of the ^ 
RCA-3N140 MOS dual-gate field-effect 
transistor 




Typical Circuits for use 
In Communications Equipment* 



VHF receiver “front end” utilizing Type 3N128 In all stages 
Qi, Qa, Qa, Q 4 = Type 3N128 

For additional information, refer to RCA Application Note AN3341 


^Numbered publications associated with CIRCUITS are listed on page 18 
and are available upon request. 




400 MHz RF Amplifier utilizing type 3N200 

Cl, Ca: 1.3-5.4 pF variable air capacitor: Hammerland Mac 5 type or 
equivalent 

Ca: 1.9-13.8 pF variable air capacitor: Hammerland Mac 15 type 
or equivalent 

C 4 : Approx. 300 pF-capacitance formed between socket cover 
& chassis 

Cs: 0.8-4.5 pF piston type variable air capacitor: Erie 560-' 
or equivalent 

Li, La: Inductance to tune circuit 

Q: 3N200 
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RCA MOS Insulated-Gate Field-Effect Transistors 

Typical Circuits for use in Communications Equipment* (Continued) 



200-MHz Common-Source Neutralized RF amplifier 
utilizing Type 3N128 

Ci,Ca: 1.5-5 pF variable air capacitor: E. F. Johnson Type 160-102 
or equivalent 

Ca: 1-10 pF piston-type variable air capacitor: JFD Type VAM- 
010, Johanson Type 4335, or equivalent 

C 4 , Cs: 0.3-3 pF piston-type variable air capacitor: Roanwell Type 
MH-13 or equivalent 

Li: 5 turns silver-plated 0.02" thick, 0.07"-0.08" wide copper 
ribbon. Internal diameter of wiring = 0.25"; winding jength 
approx. 0.65". Tapped at 1-1/2 turns from Ci end of winding 

La: Same as Li except winding length approx. 0.7"; no tap 
Q: 3N128 



200 -MHz RF Amplifier utilizing Type 3N140 
Q = Type 3N140 

Cl, Ca: 1.5-5 pF variable air capacitor: 

E. F. Johnson Type 160-102 or equivalent 
Ca: 1-10 pF piston-type variable air capacitor: 
JFD Type VAM-010, Johanson Type 4335, 
or equivalent 

C 4 : 0.3-3 pF piston-type variable air capacitor: 
Roanwell Type MH-13 or equivalent 

Li: 5 turns silver-plated 0.02" thick, 

0.07"-0.08" wide copper ribbon. Internal 
diameter of winding = 0.25"; winding length 
approx. 0.65". Tapped at IVa turns from C, 
end of winding 

L*: Same as Li except winding length approx. 
0.7"; no tap. 


09-7 pF 



For additional Information, refer to RCA 
Application Note AN3193 



Cl, Ca: 1.5-5 pF variable air capacitor: All resistors in ohms. 

E.F. Johnson Type 160-102 or equivalent. All capacitors in pF. 


Ca: 1-10 pF piston-type variable air capacitor: 

JFD Type VAM-010, Johanson Type 4335, or equivalent. 
C 4 : 0.3-3 pF piston-type variable air capacitor: 

Roanwell Type MH-13 or equivalent. 

Li: 5 turns silver-plated 0.02" thick, 

0.07"-0.08" wide copper ribbon. Internal 
diameter of winding = 0.25"; winding length 
approx. 0.65". Tapped at 1-1/2 turns from Ci 
end of winding. 

Lj: Ohmite Z-144 RF choke or equivalent. 

La: J.W. Miller Co. #4580 0.1 mH RF choke or equivalent. 


!^<Numbered publications associated with CIRCUITS are listed on page 18 
and are available upon request. 
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RCA MOS Insulated-Gate Field-Effect Transistors 


Typical Circuits for use in Consumer Equipment* 



FM tuner utilizing RCA 40468A as RF Amplifier 
and RCA 40604 as mixer 


Ci(a.b.c) = 6-19.5 pF ganged tuning 
capacitor (TRW # 57-3A) or equivalent 
Li (Antenna Coil) = #18 bare copper wire, 

4 turns, 9/32" I.D., %" winding length, 
nominal inductance = 0.86 Qq = 120 , 
tapped approximately iy4 turns from ground 
end, antenna link approximately 1 turn from 
ground end. 

La (RF Interstage Coil) = #18 bare copper 
wjre, 4 turns, 9/32" I.D.,%" winding length, 
nominal inductance = 0.86 ynH, Q© = 120, 
tapped approximately 1 Va turns from low end. 

La (Oscillator Coll) = # 18 bare copper wire, 
3 y4 turns, 9/32" I.D., 5/16" winding length, 
nominal inductance = 0.062 /^H, Qq = 120 , 
tapped approximately 1 turn from low end. 

Ti (Input transformer to If amplifier) = TRW 
# 21124-R2 (Design characteristics given in 
RCA Application Note AN-3466) 


8=3 

soon 

ANTENNA 



Ca, Cs, Cl 8 — 5.5-22.5 pF, ganged tuning 
capacitor. 

Li= #18 bare copper wire, 4 turns, 1/4" I.D. 
7/16" winding length, Qo at 100 MHz = 130, 
antenna link approx. 1 turn from ground end, 
gate tap approx. 1-1/2 turns from ground 
end. 

L 2 = #18 bare copper wire, 4 turns, 1/4" I.D., i 
7/16" winding length, Qo at 100 MHz = 120, ' 
base tap approx. 3/4 turn. 

L3= #18 bare copper wire, 4 turns, 7/32" I.D., 
7/16" winding length, Qo at 100 MHz = 120, 
emitter tap approx. 1-1/2 turns from ground 
end, base tap approx. 2 turns from ground 
end. 

Ti= TRW-EO-21124-RA 


to RCA 




Unneutralized TV tuner RF Amplifier stage utilizing 
RCA Type 40600 

For additional Information, refer to RCA 
Application Note ST-3256 


^Numbered publications associated with CIRCUITS are listed on page 18 and are available upon request. 
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RCA MOS Insulated-Gate Field-Effect Transistors 


Typical Circuits for use in Consumer Equipment*(continued) 



Unneutralized TV IF Amplifier stage utilizing RCA 
Type 40602 

For additional information, refer to RCA 
Application Note ST-3256 


Typical Chopper, Oscillator and other circuits* 




3N138 chopper circuits: (a) shunt chopper; 
(b) series chopper 

For additional Information, refer to RCA 
Application Note AN3452 



IN O- 
(b) 


r 


L 




O ♦Vcc 


c 

—il-o 

Attenuator circuits utilizing 
MOS Transistors as 
Voltage-Variable Resistors. 

For additional Information, 
refer to RCA Application 
Note ST-3703 


Vo Vo 



Hartley oscillator circuits utilizing MOS Transistors 



Colpitts oscillator circuits utilizing MOS Transistors 

Additional Oscillator Circuits available In 
RCA Application Note ST-3520 


iHflNumbered publications associated with CIRCUITS are listed on page 18 and are available upon request. 
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RCA MOS Insulated-Gate Field-Effect Transistors 


A copy of a Technical Data Bulletin and its Associated Application Note, shown below, are available on request 
from RCA, Commercial Engineering, Harrison, N.J. 07029. To expedite receipt of the requested data, 
please refer to the Indicated Technical Bulletin File No. or Application Note No. 


Application Notes 

AN3193 “Application Considerations for the RCA-3N128 VHF MOS Field-Effect Transistor” 

AN3341 “VHF Mixer Design Using the RCA-3N128 MOS Transistor” 

AN3435 “Cross-Modulation Effects In Single-Gate and Dual-Gate MOS FET Transistors” 

AN3452 “Chopper Circuits Using RCA MOS Field-Effect Transistors” 

AN3453 “An FM Tuner Using an RCA-40468 MOS-Transistor RF Amplifier” 

AN3535 “An FM Tuner Using Single-Gate MOS Field-Effect Transistors as RF Amplifier and Mixer” 

AN4018 “Design of Gate-Protected MOS Field-Effect Transistors” 

AN4431 “RF Applications of the Dual-Gate MOS FET up to 500 MHz” 

ST3703 “MOS Field-Effect Transistors” 

ST3233 “Small-Signal RF Amplification of MOS Devices” 

ST3486 “Application of Dual-Gate MOS Field-Effect Transistors in Practical Radio Receivers” 

ST3520 “Insulated-Gate Field-Effect Transistors in Oscillator Circuits” 

ST3529 “Understanding and Using the Dual-Gate MOS FET” 

ST4125 “MOS FET Biasing Techniques” 

Dimensional Outline 

JEDEC TO-72 For All Types 



Note 1: Dimensions in parentheses are in 
millimeters and are derived from the basic inch 
dimensions as indicated. 

Note 2: The specified lead diameter applies in the 
zone between 0.050" (1.27 mm) and 0.250" 

(6.35 mm) from the seating plane. From 0.250" 
(6.35 mm) to the end of the lead a maximum 
diameter of 0.021" (0.533 mm) is held. Outside of 
these zones, the lead diameter is not controlled. 
Note 3: Leads having a maximum diameter of 
0.019" (0.482 mm) at a gauging plane of 
0.054" (1.372 mm) + 0.001" (0.025 mm) — 0.000" 
(0.000 mm) below seating plane shall be within 
0.007" (0.177 mm) of their true position 
relative to a maximum width of tab. 

Note 4: Measured from actual maximum diameter. 
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RCA MOS Insulated-Gate Field-Effect Transistors 
Sales Offices 


CALIFORNIA.Los Angeles. 

San Diego. 
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COLORADO .Denver. 

VIRGINIA.Metropolitan Wash¬ 

ington, D.C. and 
Baltimore, Md. 
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FLORIDA .Palm Beach. 

GEORGIA .Atlanta. 

ILLINOIS .Chicago . 

INDIANA .Fort Wayne. 

Indianapolis . 

MASSACHUSETTS .Boston . 

MICHIGAN .Detroit . 

MINNESOTA.Minneapolis . 

M^SSOWI !.. 

NEW JERSEY.Camden/Phila. ... 

North Jersey. 

NEW YORK.Metropolitan NYC 

Long Island. 

Syracuse . 

OHIO .Cleveland .. 

Dayton . 

TEXAS .Dallas. 

Houston . 

WASHINGTON ....Seattle . 


6363 Sunset Blvd., Hollywood, CA 90028 .(213)461-9171 

5252 Balboa Ave., Suite 501, San Diego, CA 92117 . (714) 279-0420 

343 Sansome St, 7th Floor, San Francisco, CA 94104 .(415) 956-4818 

4546 El Camino Real, Los Altos, CA 94022 .(415) 948-8996 

.2785 N. Speer Blvd., Room 346, Denver, CO 80211 .(303)433-8841 

[(703) 558-4262 

1901 N. Moore St, Arlington, VA 22209 . (703) 558-4161 

(703)558-4155 

.2828 Broadway, Riviera Beach, FL 33404 .(305)842-1577 

(305)842-2171 

. RCA Bldg., 14 Executive Park Drive, N.E., Atlanta, GA 30329 . .(404) 634-6131 

.446 E. Howard Ave., Des Plaines, IL 60018 .(312)827-0033 

.Maplewood Plaza, Suite 207,6012 Stellhorn Rd., 

Ft Wayne, IN 46805 .(219)485-9683 

.2511 E. 46th St, Suite Ql, Atkinson Sq.,.(317)545-7697 

Indianapolis, IN 46205 .(317)546-4001 

.360 First Ave., Singer Bldg., Needham Heights, MA 02194 .. .(617)444-8490 

(617)444-7200 

. 28840 Southfield Rd., Lathrup Village, Ml 48075 .(313) 353-9770 

. 6750 France Ave. S., Suite 122, Minneapolis, MN 55435 .(612) 929-0676 

5750 W. 95th St, Suite 111, Overland Park, KS 66207 .(913)642-7656 

(913)642-2852 

. 605 Marlton Pike, Haddonfieid, NJ 08034 .(609) 428-4802 

.Central and Terminal Avenues, Clark, NJ 07066 .(201)485-3900 

•Central and Terminal Avenues, Clark, NJ 07066 .(201)485-3900 

.550 Old Country Rd., Hicksville, L.I., NY 11803 .(516)935-5240 

.731 James St, Room 206, Syracuse, NY 13203 .(315)474-8221 

(315)479-8134 

.1621 Euclid Ave,, 1600 Keith Bldg., Cleveland, OH 44115... .(216)241-7900 

. 224 N. Wilkinson St, Dayton, OH 45402 .(513) 461-5420 

. 210-C Court Terrace, Exchange Park N., Dallas, TX 75235 .... (214) 351-5361 
.2727 Allen Parkway, Suite 2190, American General Bldg., 

Houston, TX 77019 .(713) 529-7601 

. 2246 First Avenue S., Seattle, WA 98134 .(206) 622-8350 











International 


NORTH & 

SOUTH AMERICA.. Harrison, N.J. 

CANADA .Montreal, Quebec .. 

EUROPE, MIDDLE 

EAST and AFRICA.. Geneva, 

Switzerland. 


International Marketing, P.O. Box 270, Harrison, NJ 07029 .. .(201)485-3900 
1001 Lenoir St, Montreal 30, Quebec.(514)933-7551 

RCA International Marketing, SA 2-4, rue du Li§vre, Geneva, 1227 
Switzerland.43 58 00 


UNITED KINGDOM . London, England ..RCA Limited, Lincoln Way, Windmill Rd., Sunbury-on-Thames, 

Middlesex, England.85511 

FAR EAST.Hong Kong .RCA International Limited, 1927 Prince’s Bldg., Chater Rd., 

Hong Kong.23 41 81 
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Product Guide 

Single-Gate and Dual-Gate Types for Military, 
Industrial and Commercial Applications 
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